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fSdi EL D^^aoi 00101:^ ^ g^ga 

s=ft^ as-flii (multi-gradation) u^saioi:'h ^^^:iL a^filioj P"^?'rJ.i I*- SIbI 
2JJ liia ?s SSfeq AiififCHi situ sioia^ m ^s:*! a^sw ma ^t! 

EL QiSaOl abKir^i. ^^^^IS TFT, :SIOi TFT, Al^^ a» PUIOI^r, 

E la a E Ib^ EL PiieilOl .qUIQI^2J/^iM SAJSfe ES. 

E 2^ EL a^tiaoi puioiisj ea eais>= sa-. 

E 3S gEHSj EL PiSaiOl PHmi^WlAI HI (pixel) ^^2) 721 EA1§^= ^3 • 

E 4a S E Ofe^Sa (analog gradation) g^^Oii 5j5li Ali^a^ TFT ^S§>=.ES. 

E 52^1 \m E 52) f = Al^e MlT ?a5 S^SiSI S^,^ SEl ^SS>= ES . " 

E 6S EL P^igaOl PUtOliSJ ±ii ^%J\ HSM EAISfc ES. 

E 7= EL P^igaiOl PtlK]|^2J 5!1 ^M2| H^ EA^^ ES . 

E 8S Al^^ Jlii a}a2| SE# ^SSfe £9 • 

E 9S a-Stt EL PimaiiOl Paroi,:i: (paneOSI 4'9E. - 

E tos FPC ^S2i as as. 

E EL P.il:iaiOI PblO|:i2J TilOlM ^e:?! t|S§ EAI«t= E3. 

E 12= EL P^iaOl PdK]|^2| ±±i tISl EAjShS £3. 

E 13S EL P:i:SeilOI PUiO|:6:2J ^i:^ ^%-?\ SIS^PHAI SJ^S i«221 EIGISE. 

E 14^ a. Piis'abI aBioi:i2j ^w^\ tis^w'iAd a^a ^1221 poiaE. 

E I5S a. PiMMOl PHI0l:i:2| TflOIS tlS^AI S^S i!S2| EWiaE. 
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E 16S EL cligaol atiioiiii°j TiioiM ms.mM a^a ekh^e. 

E 17a LKXI E 17e= EL aiMEaOl CIHKJIiiil nSim EA|o>S ES. 

.E IBa LHXI. E 18de ELC|i5:saiO| ClUhDIii:! Xil^lofe SEIM EX|^^^ E3, 
E 19a LHXI E -19d^ EL CI^MaiOl PHhOli^g SlsrStS *1E11 EAIStS E3, 
E 20a LHJq E 2pc£ EL Pi^lEflOj DUtOli^M MSim EA|5t= ES. 

E 21S a EsSI SAISe E3. 

E "22a S E 22b^ EL 3121 2j^l EAISt^ ES. 
E 23a LHJl E 23c= g^' ^li* Hl^refe XJSIl EAJS|-^ ES. 
E 24a a E 24b= ama.aqi Pdp^Sj S!m^S2l .^"-e T^SM £Al5|-= ES. 

E.-254 i biiaoi dBibi EAls^s es . 

£26? a: mpaOJ dUIOlii:?!. i>i tlM EAISfe ES. 

E 27a S £. 27te ^ .Ahgsl;^ .EL Qji^ ClbbPlifiS:) .EAIiSfe ■ AFS , 

E 2fe Eli 4i7}2i msm 5.A\tm ;E3 . 

E 3ga LHXl E 30f =^ SXF qUI-OliS] m^tl (BIf EAIS>^ ES. 

E 31a LHXl E 31c= abK)l:i°l m§*> (HIM EAISfe ES. 

E 32^ EL i7^^2^ l EAIs^ ES .. 

E-33S EL 4r7J2| EAISfe ES. 

E 34^ EL ^73-21 m&m EAlSfe ES. 

E 35= EL iXI-HI. m^m EAI«1= ES. ' 

* ES2J .2?fi^S0il Y=Ofl CHtJ- • 

47 : SI 'l UlSSShSf 48 : 7i02 SSet 

102 : ±± =?m7\ as 102a : 

110 : SSfi 112 : ?Hu»AlE| 

ajl : ^$IS TFT 302 : SII01 TFT 

an : EL4JJh 305 : WIM bHd 

306 : ±± HH4! 307 : 2^ S3 HH£! 

603 : EHXia 604 : ^ = S aWiiEi 

fe005 : B0B6 ; BlClSa 

^'S^ SOf 

(flecrrt'lu^.inesre^e) cT-larol Clloi^ S! □ EL aiSaiOl CiaiOl-M D-§MOI (P-MaOj ^ 
D\^m TFTS s^^SI-- 7|g? 515 §2!- SOI g-aaSil, S« DHMSliS (active matrix type) 

al°j aiisi I'Efs^fi A^ tft atra 4s s^ii anf oise (Etf oi§e (mobillty)E^ ssh 
01X1= )1 §21-0! ^j^smi-. 

c omii^ nuEsi^".*! FL □'^§£1101 Cidl-Oizii^l SjS (pixel) ^57^ EAiaCK E 3°l 

doz^^EL iXK303)()ii «isg= ;5iioitpi ?itf ^Tii im- siiol ^fcws^ s'si-axi^js s 

):"^ii'-TFT= I l.'i^^^^^ f3041^ JhIaiIi JHHBAtEDg UEftfQ. i^ls! TFT (30 1= 7^ Dim HHS 

Iflf Easl El I^^ aw Th(302)5J ^i^b S3 BH4!(307)0j| SISQ. 
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S^t^Ed^mnU^m 71IOir:'r?HW (open)l lOl .^Hi'SD. .^^IM TFT(30.1)21 TilO 
ii fclose)=J 0[m\, MQ\ TFT(a)2)2| TIIOIM^, 3HlllAia(304)ail TaSS SoKHI WSI- JH^'l! 
i ixilh EL:iW(3^^^ kXTm EL W(303P 2|«ll SA© ^21 ?fS 

[:f€ S^.SIOi TFT(302)S geoj ots o^y.SIl (gradation) Q^^SaiOl 

S 4a^ TFI(3G2)2| MSWiEl :.^^#?EA(5j^. 3ffl=0IIK„§2aS^^^^ C.| 

aAif402)(H|- °ISI1^EA|.H= Id-Vg ^S2J. S^? EL 4=51 ^SsFSLf A^§|.0. g^(40 

£ '4b0iAI -SiSS! AmttSISi (ajBthreshold) S5^0|Ef g«IO)SCK ^ €1=^^^^^ 

Q. 

c ioi TFTf'^niV7t ^HaiS liH fflatl^ CflOIEI 9^ 3HiniA|Ei(304)CHI 7s|§-EIIl- 01 

, i 9% MdT^^okAl ^ilclr ori.^^ iii^sZl TII^EEh SSraAl^. 711 i D^^SaiOIS i!22| S 
7t§*C|- (aS|S}EM 2f°! ^21 =5=1= m2J 2°). . 

ni :?io™i:= "Am Hl-i'sra -^^-m TFT2J =£02] -S^7F EeES, 2^. 5{iej fllOl TFTOfl 

gJigg til Sia^* E^SiiraTSfe tS4 ?f el iAHW qmji, a g^Ah 
i2il«IolHs. TIE ciisaioi?h 4^ aa. 

cn*h yy mmo] n= M0{ TFTM 71101= aSOI Sl^l-SCUl :?V§Sra> .S^ 301 TFT2| Id-Vg f 

^Hf5 TFT °-> 7:1s HlOi TFT011AI2) gAt- AbOIOIIS §^71 S2h7|- SiJl. 91= ^3 .§gs.Q 01 




_ ^4 ii^s^7i s JO soia . 

gradation) ^^ um^li^VB. iAKHl 21tN a^A|£l= ^21 lf# TOSh^ Ol^SH ?S7I 7115. 

hit: ri>^»Mnioi M-sr (Ols Al^^ TII^Eh §5^X1^)^ OHMq;i^ (active. 

iA° iyT^Sn1:iliE^§i7?a iHFi ^'s^^^ |q oi7i.Af ustaxi^ uipa d2= 

^ coi luTi c KOI f!= uyy 7115 ci-^aaioia la ?7i2t PiiiSaioi ^7|2| afl[ 

- 3,^0 -lis soh gchcm (S= SjaOl off ^ItH), 5IMLH2J EL ^Xf^^^7ra = 

-^SeHl'siillSl EL M bHxSb Oliir^is on .4rEHS Sfe MOIEI Sqi (IH 

oh ap. 
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oii ro H201HS E ssTm EAia urn soi. is eenHi bojh^j =aisoi ^lam. 

Ml moi,.ni4 iaisoiiAi.6 tim am Tii^ aigaioi (.64.?ii5)m ^ts^^ m, t.^ iaisoi iwh ^ 
ll^Lmn ciiiiMaioi 2^71011 [m J\m aisoi eno^s i^aa, e 521 boy eais di2> 

SOI , ^71 m°l ymO\ eti (= 6.24 msec) .^tSS ^ 2iQ. 6%?I5 1 LH3„6f 1 LHJI,6|I ^ 

>:iaoi 1 LHxi ^gsa. 

□^01, Qi^saioi ?7i= ci^Jiieiioi i:ci:^Maioi z-:Q±mm\ aioiiaoi 4:p^Meiioi 5:aii;m 

OlOi 6 = 1 : 1/2:1/4:1/8: ^/l6;1/327^ ilE^ .^SSia. 

E 52j c^ ti =eis ^#2^ '6SI 7\k Q\m i im -^m sm.UM-m m z.^ cir^mEiioi^:'i7K:7iswi ch 

•2??|2| -301 *H]IOi|- 3:51s EAIt!C^. 

s' sli t^gaioT i^ii .□iiisaiai: 4^- 402i zmmm] ms-^'^' Q^mmm ^ 2021 q 
^ ^^^isi ire?!-?) Ai^r^oi ,a^iaioia^.;:ii §e= jcF.uoish ^^.wws- 01^ 

ioiOlAi cT^SSIjOIEJ^ SE^ SX-iCHS SE 2 LHXI 6 (F2 LHXi F6)0IE> gSKMSQ. 
iE 1 LH7;i 621 i^A|J= 'S21S SJIIl 4^ 21S^ ^^^tTD. PiisaiOl SWa^SAI, 64W2) 

5112 SOllAl S!Sls'"711iE PiiSaiOPt ^tsi 4= 

E«■^ ^'WiS, EHJiaS E 521 dWi EAIS Ul£l ^1 QS PiSaiOl ?711.?;>= 67H2| MA^^ §E21 

^aom. 

ft i^MOll all Ol^Olli P^i^^ aiOIEl dS^t 71^ 4011Aj 

Sof i^a 3* p^Maioi 4S 101^^ ^=§21 Etr.^i^ 2, 71s 3 s 71^ eoiiAi ie 
oil 2i«i sAfsiJfl on ^Bis aq-. 

E 521 E 521 dOll EAIS SE S SE 501IAI TliOIS ilSS^Ei ^gS OimEl iiJWI 

l*Tjiio&5oi1aeSi! mioilph 7i^as (7i^ 5)s .eai*o. e 521 e= ^^Ltf^r'f ^^rl 

:6g2||0l 5)S EAllO. 

E 521 a LHAI E 521 VGA (640 x 480) 111^ P^gaiOlM 571 S SfES, ^^21 ^Q|M HHaOl 21 

ii'loTiT'S%-^f:f|M QlOIEiS E 521 foil EAli! .571011 2J|L=Sf|!P' 

§021 W'^ai.EAfe^^ ..ChawnSMSti^ .tiiO|E121:?7[=. 40 nseeSg ^^^Q^ 

E«^ i^i:-^S7i »SS¥Ei aqg SM. CUdlEIS E 52J fOII E^IS USK pPI 4Q nsec/S 16 HIMS 

sAioii a^iii'^^^Eii-.'' ' , .. 

Ia4?-il&f)£i^^^ BiP2>a(6(J06)os¥Eres^^a hips iisg de« 

^)(wm s§aD. 




21 ?>% h:s^ 21SH ssiap-. 

QE Sra. S.^ WIOI TFT(.702)21 71|01S= P73g PiiaiOIOilAi (.706)OS^E1 
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S^a'aiOIEI i!2IHI mSi Jm S^ lllllSin, el 2^ SSOI on ^EHS EI3, g^IJI-gEIEL 

ajgoj 2= JiiCH TFT2J QiliiaOl M?^ fflSsfe ^IIOI on -fe^H (QiliiarODS Ete:?|- 

off m (Q^gsiioiEixi af^)s as7h o\^m mm^^ ^Q\a. D^saioi ^f-^m mo\ 
21 FPc.^j\m mm la 21^21 saoii 2J«B ^tSilQ. 

ath, my a¥Oi -^^s B^ ss (e toiiai ^2aa(709))# 71^ u^iaioi ^:?\ mm 
9m ±m oiicK saoi off m {2i7m= aaoi ^m2i 7m ^ 
7i§e.KHi='aiQiEi i!±7r2{-siaoii a^acK 

biioiEi^h as jqaoi :s^£ioi ^^i^t sfki! oi^on^ 2^ ce 7tHiAi sf^^s^'sapoi on- 
^m\ on Ei= ?7i= eiH 11= miM Q^mm .1 lhw Q^mm\ esj s asisj 

m 1=71- UEiy oi^cHib t> seflaoi srssch si^^j oiidi .ciiSaiGi ^im H7m2.^ 
A m^h. (STi soi' Pi^aoi 1 m Q^irgaioi 27^ iiejijas sai loox soiiAi 76X2j 1^7|7^ 

UEH-Hi 4>;2ill. P:^!^^! 3 S! .Ql^gaiOl 57F 4!e)l (18^ j5X2l PPLH§ ^ 2iQ, 

4^7|0ilMS bl^ 64 Tl^kl ;3°7h SSilXi^. DS >lli2| Q^ai6l^^tStl^.3lE 7h^4^s ^.^ 




^^ISKM, N7H 1E= 71^ 3?7KTa) S! Ui^MaiOl ^7l(ts)S M^^ll.P. 

WH ^=21 CliSaiOl ¥71 (Fi, F2, F3, F(h-i), F(n)01l LHgSfe P^SaiOl ?7I_S Zl^fjsl, 
Ts2, Ts3 Ts(n-U, Ts(n)SS UEfcQ)= Tsl :Ts2:Ts3: . ....:Ts(n^t):Ts(n) = 2'':2":2-:...:2 "■':? 

aw la TFra Wll SWS it2i TilOlM SSr (OlIOIEt aism CHSSfe)01 |!7eCK 
2^ mOI TFT7^ 3^ .4fEHS ?=^ES gh^ EilOIEI d27| S^a= ^^21 B. ^5^7,15 2?7|7^ SfSa 

oii ^^ gj^i lu 01 gEoii ^'^^s u^eaioi: ^71 si as on-stHS ^o, 
^71 ie^ grsi7vi=7h (g□^L^ a^iaioi ^7|7f 7;iLf^7F)s 57is xiioii 4^ siP. 
p"laroi2i sfga TFT ssoiiAi2i g^f aoi n±mm\m stssi^ 201 7^^sB^p. 

t- ,0 s eraoj a-S DH^S!-*^^ EL P-^§aiOI PBFGI±2J MmEOlP-. . E.la S! E. Jb2| SfS OHS 

.7115 CflOIEI ^'•S SIS iCSPC,.. serial to paral lel conversion qircu it )S Lj-tha LI- , 

±->- 4m7\ S|S^llE)b *l =M.a|X|^Ef (ld2a), .EH«(l)(102b) ST EHxl(2)(102c)# i;>=P. ¥7I§H31; 
Oli. E«J- -(EaOflS EAIEITa SfS^^^ 

a ^AI(ffl2J a« DHsa^a H. P:iia|OI PdWI:iO||= & SIU2J 4^ ^§71 tlse^OI /SSEITaSJ", 

P^L.TflOlM ?S7| 5fS(t03)fe i^SS elX|ii£1 ?8.bHffl (ESOB EAltl^ SfS)2f gsg ^ 
•SP. 

Sia "^fiOns 64b- X 480 x 42!) S!^* ?:'=P. . TFT 5! SW im TFT= 5|S01I 

SisJEr ^^Ttl FTHOB)^ 71101^3(106) S (tflO|EHd)(l07)01l SISP. EtJ-. JSOi 

¥T008)2J =ai§S EL^fel09)M a^^^ toi TFTOOs/^ «Sa(110)l)1l SSS 

P. 

TFn05)21 TllOie^ 711 0IS4! (106)01 Ufl 7Ha^ajl. •4::iii!(107)2| QUOIEI iJ2= 7HSilAI 

Eior2)M TaltlJl E*rat 3f(S TFT 1^ 7«0IM= 7H»SP. P# SfS. 

(iffpjoIWEi aqs LfloiEr<yss a«ii a# siw TFT(io8)e *aii, el ixfe s# sfAteKih 

017IAIfe S ^AI01I2| DHMSj^^ B. P:dsgai0i PbWi^2| hS S S^fOl ^SSIP. 

°i7a ^ :?S7l SIS(102)2| S3f0| gSSP. ^§71 £iS(102)= 7IB5}og 4:|se aiT^j^iH 
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E1(102a)(Hl gj^aCI-. = M a7;ii:iE1(l02a)3 ii2:(CK) a A|3f li:(SP)M RAICHS E^ 

oia dss g-^m, Boia d2= uhh (taoa eaieiw oi^oii oioixi^ sso« ^ 

( Md) &li (012 (Parasitic) ?HiiIAIS>:)^ S^S tISU ±n7[ SlElOi 21?1 UHSOli 
fe^* S .3li,^AI -^137:1= 51 (blunting)"M l^XIsPI ^1511 SSSD. 

BittiOfl Bliil XHEltm ElOia {Ms (CIAII MOIEI dH:)= OjOIA-l eH?:|(1)(lG2b)0ii SSi! 

Q i!Hx|(l)(l02b)2 67H U1M5J OOIEI ilSM *lEl5t7l lt.K ;§xm )^^^ AI2t 

4%' ^ii WoiEl i!± 5|M(113)S^ 6?H dll PTqi DIOjEi dsM ?^FOt, EHDI 

□Xli iaG|E+ d5:M £H^:l(.ll(l02b)2i ^EilOlXiOli tiHJh732J AEl^^S 71^ 

A^z^^SeTd^ioi^ciK -ae- iM- stS; ffljci(i:)(:io2b)uioflAi sia^oii sis .^eiioisisi aiaoji cigi. 

BOiEl ijl7K7rsg.S EHSKHI lit;!! HlOia ds^f I^lpaS •A;!gW 

;;q^7^ Cj|s^7|0|i:F;. atf;;^:?! 71* ^71= EF2J ( l ine) ??7I£I- f SKSSQ- 
nj s/^ppl a^Kga Ol^i-, ai*! il W *lkM' W73i5:^.(l'lEa>21 E^.^ EHDIiJOll c&e^ ai5y(2)(i02c)011 

sislh. bniii,l!H3ti(V)(io2b)(Hi.;7isgii .3g§Ei,s am aoiEi .ds^ a^^tfawi .EHa(2)(io2c) 

S. B^SiO\ EHa(2)(102c)0fl WgaCh " ■ 

ai3)k^Ei ssa a 5i oxim aioiEi a^^ 2m^ qm aixi^Ei(i02a)£^Eis! Eioia 

d2§ RAICHS .^SSD.- 

□ ^01, SHxl d2= eH*K2)(102c:)0il S^^Q. 

aiAir^Ei (EAia;y sfg)s^Ei2) Eioia dss >iioim ^§7i 2i£oo3)otiAi ssEm, cngsf 
s.TfloiMd (2;iAi:a)M ssaq. 

MifchHntS'i^ AI2^ g'S ?1|2' MOiEl as. ifiS SrS (SPG, serial to parallel conversion circuit) 

stsoia. ai^wiAi a^Ei= axis d±i sm^^sAi, =?9y\ tieaj s^on aqitis 

SIS ^Moii s^as BioiEi dsfe Dxii dsoin, ci^oi ^-nm □:^seooi pHi-Giii:a_g;M7ii, s 
iis cti^iiaiQiVrohLiHs, "O" as "i" gag ciai dioiei ds^t ips 

;^^/, 01)011^ a4:£) S!l(i04)OI DHM^ib ^""EHS UHl^D. S!l(104)ei STCHSS £ IbOll £AI 
'SQ &iHr2(105)S £ IbOllAI TFTS UEKHH, i^^lS TFT(105)S TflOlM d2S Se^jpi 

litt ?fi0|M<a(lC6) S diPa asjoPI ^ItJ- 4:^ bHd(107)01l S^SQ. 

Pimi 9135.10. 5!!. 

4:A1- 

Ajj 

31 

acK'° "■ ■ - • — ' • 

r^flS tFT(.1G6)= n-igy TFT^I-' STILKp-xIIW ^FO^ M ^ SimM ^^th, 

a= sioi ms.a^Vsiioi' TFt(^id8)7i- n-xB^ TFta (iH, x-oc)! JFT(io.8:)£y^.^aiJj ^j^oi ajiW 
rira)°^ s^oirssaii,. 5^ aioi TET(i08)s p^%M Jnyy Atmsis 3^, aid tft(i.08)2| h 

aiei V=PI El- i5fK109.)2J %'^011..aiaE^ .?^=i:i;. 

t£*f 3KIilAlEi(112fe -^^IS TFTa05)7|- HldBl 4tH (off ^fH)^ llil 3^ TSlOl TFT(108)2| .7110I&S 
li'^mJi W ?JimA|Ei(H2ys TFT(1^ £312! a S.^ S2d(tlQ)01| 31 

SICK 

b^2l■ §01 ^Moii a^as cwi oioiei Aizf 78^ woja a^s -tis 

Ai^^rAiz? 4m\Bm cixii qioiei dss ffl^an; Al^^ ssr ?ii5 p^sehois ^'JI 

si=ai §att Eiois m±y\ ^-^as.'tisoia. • 

7:i«J51og A17I- Lmm dH tiM(113)01l= t^ =aiS!l N bIM (Oi:'|A|, 2 qi&^^ 

dSimS 4B 5i Tsr.Ts2:Ts3:...:Ts(n-U:Ts(n) - 2°:2 ^Z-': . . . :2 :2 "0| a= Ei^SaiOl 5??1 
M ^ gSlS 4=901 □•. 

^Oii lll^^ 2iD EL ElilaiOl EldfoTi £1^011 SISM SSlf (Hi., Sy^MAI SSS! 073^ QIOI 

El i!2:7rs^'S2i EL Piisaioi auHDiioii a§?a= ^^71- aa. ■ 

OSOflfe B DHMqi EL Q^igaiOl PUIOiiSI 33 :?5E7|- E 2011 £A|=!D, 

S^eiHCinS y\Bm UEMU, #5e!2(12)= E IWIAI PITEI^ (base)7^ a= §3et (01* 71735101 
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s a^miAl TFT^S S^'JaCH TFTl n-«ia TFTM Hlt^^^ g2:7K Slil, TFTU Sm- SIW 

Tft Is s 2^a P-xey TFTS M§s^=,^lOl . 

■ oisrt tFT^^ftH'- ri^s. ^f*rH ^t-^siQ' i-*- S^ (13i), EEiie! ;2^.(14>. LDO g^(15a LHXI 15d), 

^a^^iil^s^Qla. 




2,0"LHXI 2.5 HmS .gg^fP;. 




ls?ll|sl^SiSfe ^IS ^yil CMOS tlS^K EAlSQ. 
LDO S^(37)S S sillAIM .VB Lov S^Qia SislOim. . 

tern, I j»f v^"^ 12.1.^^^^ 
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01 unrWfQ. pis, 2.^&m 2101 mo. 

CMOS tlg2J p-Sia TFT(205)01|A|^ tr ?HSIOi BtH 5h^l ^73 Sr^Il, LDD S^0| 

i3o s^s^st^ss^ JHapioii ffl^^^ 

QgtHi;..&^aH(47fe .ILUlS-SSfej- (passiyatiqn f i lm)t..LgH:Hn, 3 7^.,-™,= JO ^^LH API 

=^Qn_L ^isLft TRt assi^ TFT2J a§ EL* 

(ofe oilloi TFfk iSEm l^sf iffe assls 5^g£^I:^. □a+u. oi uiassie^s aaiu 

gin, §QM UH §SS SICK 
*^^o\^(^Q\i=. TFTs OI*). ^oi (step)2| Slllthi ^tS5fe Sil^sFSfos ''l"*?? f 

^Ifg TiE^H^f si S3BK48)0£|' oTlkl ^X|5|0| HUr^lum, SS|01D|§ (polyUH<te)' S 

aOK]['= (polyaitiide), OBI (acrylic), BCB (benzocyclobutenePj Algl 4= >ia Qjs 

m7« 0°5LHX1 5"'mn.(MCKHtlf^5}71l 1.5.LHXI 2.5 tJ'»)Oia. ' 

gl^Eii^ iia s^s 4^ l% l«B isbwi 10171x1 s^es 4^ sia. 

*3'/'«oiovf5nYS Aesi4!H|sev SAfS^asSi-, ^7m. ^Hl'^S.S. a^(49)i^^(fll .0,3. 

M- (UFgSjSfTfl 30 LHXI.;5QE),S ..igSSCK 




a. 

o 



2 



r- 00. 17:- D R 01 onfl rHSftP= 371-XI S^21 EL ±Jm ^gSfe OlIOIQ. Ul^ E 201IS 

Umtm Sr^s aoi Hig'^isio. - 

EL ^TiSi M3(52)^ EL#(51)WI .^SSD. 0HL1l^(Mg), EI.&(Li), Wt(?^l?i¥M°'7'= 

2l'^34li^4g%AA Sliil^ SS)OI AfSaa. ^^ISm/MgAsAI a^, L..AI S LiFAl 2^ 
01 ffllS ^1 4= SiCK 

EL#(5r)a g^(52)os ^«S'^# 2,^ 51^011 CHta MSIEIOi §fi:?h2i7:iS.N EL#(51) 

50-8 



^2001-0052008 



^ ^:'i"ofl CH5B OH? efSl-HS, AfS^ia-^ (photo llthograpiv) ^Is0| A^m^ ^ SQ. DEI 

°5 Df^3 (mask)Sy- 01^:^3 Mil SS S^-, i^fflEig (sputtering). 




_ _ _ _ _ _ _ S«J 

isWm AfflEri!: as :S^^■•0IS gaiOlg- (ion plating CriS Sf. 

a V^DHEsi-^^ EL Qiiiaioi □bmi:±:i}iiAr.ofe^g3 L\±mm\m p?aa Aizf s 

f xfeSrf n W 2°1 SU2] blir<S!t^ ^EHg::S?OIQ. 

■SI q nklQg £ 2(i^^^^^^ °f« S^M .?^^ TFT s ^ 

Wm''immr^^f^^^ m\ ^fM m^^^ w= si^lhoii tftm soi s . 

raim si" oiS SsS iS ci^^mm ^vmt om 7\^^)m ^ 2i= el □ 

.^AlCffl 1 

a g-goj -^AIMS £ 9 LHXI 5. 16 EI 1 LHTII 41 A|-gS|0» .^SilD. 

(a?! a. ^^J•3:2^ sg), sEti- a^ ds:'!- ^sao. 

M FPcIj^ ^S(904)s 300 Kim m« (pitch)e 507H2I E^.iKlf . 3*=Ch. 

ifwtu c= qo| FPP eie' '='^f904YS C lOOil EaIS bll£F ^01, FPC ^Sa MSSfe.tlS§\ 

FPc ^ B fe-e ^MHi ^*ra, i lh^i 5o. 

Mm'SJiyS LHTl 20 :S 27 LHXI 42)^ 7J|*^?I (R1 )f -Se* 

ri--i: i-iA i?!.- cDp oia . cm <=• y ■ s sjM— 1. Z. 21 > 22, 43, 44, 49 ?! 50g 

^'aS fp5 #4'l4(9ol).2["^^^^ tHXilwi. Dittos ^^Ja. 
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JE 1 



Ko 




^ 2. * 




icJ3.(-M3:'5 tt) 






NC 






1 








EL T^-f-^l DX. 


.•2. 


EL.ANdp 




9' . 


EL ^^y] D.c. 


3 








^^7\ *?l 'td:i£ 


4 






0.0/9.0 


J^s 44 ?y.^ • 


5- 


VD_16 




0.O/9.O 




6 






ao/9.0 


cV-^t^ tilcli,*?,.^,-^ 15 


t 


VD_14 








8 


VD_13, 




0.0/9,0 
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9 


VD_12 








10 


VD 11 


- ^ — 






■ 1 

AX 


VD 10 




0.0/9.Q 


Til^^l"^ ttlcJi 10 


12 


VD 09 


Chi >ffl 








VD 08 




0.0>^9.0 




14 


VDJ07 








15 


VD_06 


S T-5 — - 






16 


VD 05 


• \i.is. XI. — • 




tJ/O-s ttlrii 5 


17 

If- 


VD 04 




0.0><'9.0 




18 








;q>q =^ . «l t| i: ^$c 3; 


l9 










20 


VI>_01 








21 


S_GND 




0 


:i£»i :^^7i :^ie. *«!| ^44. 


22 


S^VDb 


t 




^i?, "^^I ^« 




C T CTTT 






41^71(0.0: ^4. 9.0: 


24 








.?-g-yl ^r^i Ali 


ZD 




ufi el ^ 


0.0/9.0 


4^^^ -,^-^7! 3Eisi 










V-^7| 3^5^. 


2/ 






0,0/9.0 




28 






Oq/9.0 




29 


VD1.OQ 








30 


Vp_04 








1 


VD_05 






^^1^ iM^-S. -a^t 5 
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32 


VD_06 










VD D7 


ol «?a ,^1 >u 






J* 


VD 08 










VD_C» 










VD 10 


^ V— ~* 






37 


VD_ll 






"^^1^ ulcl^. 11 


38 


VtJ_i2. 






ui^i-a w]^.^- -ti.^- 12 


j~ 


VD 13 


«>1 ifi? 


O,3/'9j0 




•40 


VD J 4 






rJ ill c3 5: 14 


41 


VD i S 




cox*?.!} 




42 










43 


.GJC3ND 




0 


n'>\^ •i'-f:7l ^55. ^^.m 


44 


C_VDD 




10 


T^-^yl J|iL ^-^ 


45 




^« 


\AU JLVtV 


Aii^7l(0.0: Duwn acanniiiK. 9.0; 
Up Sc aiming) 


46 


G_CKb 


Ufi E4 >^ 


0.0/ 1(U> 


n^'V^ -V^^i 3^.?- -^3: 


47 


a^cK 




ao/10.0 


7^o\^ ^id. fl^T 


4S 






i OlO/ 10.0 


7-*7i 3^3. 


49 


EL_ANOE 








50 


HL^GATB 




[ ^ 


EL V^7l D.C. 






NC 







US'— Q. 

iEI sioill. 712 g.narxl_e^ NAND tlSOlU, 9_buf f..f:= Witll Uatfa. 

E llOIAl g^i^S MEiWei .^S; 4 g.chsw_a.. g.sf tr_b. ..g.sf tr.c. SI g_sftr.dS ^AIOII mk\ 4=|it 

:^A101I 121 TliOlS SISg ^=I£M £li;q>.Ei, NAND ilS S! miHOtt i64.«! TFT21 

a 1011 LIEHHIl, 7IS » (Mm)= TR xHS^s LhEhSQ. Lov S^=r niS TFT-I duiun — i 
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R 2 



Pth-TFT 1 






Ndi-TFT 






W[>Utlj 




4.5 


20 




3 ■ 


0_5 


10 




4.5 


16 


g_fiftr_b 


3 


OJ 


8 




4.3 


40 




5 


0i5 


21} 




4.5 


10 


g_aftr_d 


5 


0.3 - 


5 




4,5 


'22 


g nanii_e 


5 


0.5 


22 


g_baffjf 


4.5 


50 


gJjuCP_€ 


5 


OS 


25 



n ufe yilS&)Ss: Ijatz.p;^sjat2.r/sjat2.s^; X1I2 tSMAI eHxl (01^ i!Hxl 2Ef 
•£ 12011 Al g>t°S Saijwe! ^ s„Gi»w_iii s_§ftF_b; s.sftr.c g s_sftr_dS qiga ¥M= ^Al 

oil 1011 Af4i5Mai7a^Ei(i2boi;)g:ssia 
TR2J aiy SOI on stms sf^tKii-. 



S. 3 















Wllimj 




43 






5 


03 






43 


50 


a_aftrj5 


S 


0^ 


25 


ajaflr.c 


43 


100 


9_aftr_c 




03 


•su 




43 






$ 


OJ 




s_Daiid.c 


43 


5D 




5 


as 


SO 




43 


IDO 




5 


03 


50 




4:s 


100 




3 


03 


50 




43 


300 


Sjlilfljl 


5 


fiLS 


150 




43 


400 




J 


03 


^ 200 


SjMilJ 


43 


]« 




5 


03 


H 




-.43 




iajirti^ie . 




03 








4 




5 


<LS 






43 




»Jbrui2_n 


5 


IJL3 


15 




43 






S 


03 


H. 




43 


16 




5 


OS 


« 




43 


4 




5 


03 


2 




43 


ao 




5 


(L5 


15 



£ 13 a' £ uoiis ?iioiE m 
a^oi ^Ai- atfei 3^111. £ 14- 



s^EH s^a sAisci. E 13S. Tfloisa 

I StT^M S^OIQ. 01= msa B*|S EAlS 
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E 13 5! E i40jlS FPCS^EI iilSSf TilOlM i?§7i tlSS^^ ijH?]; EMllCh FPCs 



D^oi, mm =?my\ tiss^a a^si dsoiiAi, .6_osr_ooi]if -i^m aixi>:Eis^Ei # 

dSl UERHH, 6_LINE_0012^ 712= TflOlMi^Oil S^S i^Hl UEHd!a. 
E 13 S E 14011 EAIS 712^ E IIOB EAIS ^MOfl CHgtCK 

,2°brS, E IBS a^. atf^ ?A1*}-^SAI mJH §21 Si^S, 7|^8^^ S^OIQ. 




Bia2 i'sM .LIEH^a, 

Sh"^S^ aJsb L£f«»tl- S SMP 0121- 712=-.HI1 («12 01) ±±{^m .333 4SwD 2.|gS 
E 15 §! £• 16011 EAia 7|2fe E 12011 EAIE! S^Oli CH^tltK 

•zJiiiM ln^lA^ iiiia IH*-!?] ^i- E 7S1 &ia2(71)21- S^Alti" S^^El. EL ?S71 TFT(70 

2^^™pjgS Si k^^i ^m:l^^mm)^ m = 2.5 t (Loff - 0,5 x 2 Kam. 

7;-112|§}il):'-W = I M!«)6lP-.. at?,..ai 3Hi.I!AIEli7p4)2| IStslS.S =:p.05 LHSI OJi raB.piD, 

^Aipii. 101IAI □*maiqi ffliasi Eji 4oii eaisid.. 



S 4 









640x480 


















Tflo].^ 2l^5f 


232kHz 




9V 




TV 








1 -^15: ifii=1- 



^AlOa lOllAI ma H71S 50 mm X. 50 iBiiOIIl, 371= 14.4 ma X »0-8 »™^(0l7 2Jx| ms^i^^Op. 
I^'^nillr ',2 5 x^2.5 MmOm, S|S DHes|x^ ^SEpji (stripe) ^SOIH, 7^=^ UIhS CH 

sf -38X01 a. 

cc*b *!• =v ngoj (d2 + 640 + d2) x.(d2 * 480 + d2)S 711i.HI01, 307,200 + (d)4496 
0l&'(«7|Ar; d% aOi (dLJininy)§ UEhdJCb). 

^AIOII 1011 Al Iliasi 53 S 640 X 480 VGAOIH. m& P^meilOIOiQK Et.^ 64JH21 3115 (6 ti\ 
HISS 62.5X0ID. 

^'AIOII IWIAI. ^§71 SIS S^SOI E 26011 EAISQ. ESS) §532(2601)^ 4^-= aiTa^iEl 
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m UERHIl, iri 5! 2(2602)= EHx|(l)e UEiShQ. 

^7|eh01, £ 27011= S SSI ^AltJ^SAl =m7i= B. Dili.ieaOl .□H|G|:i:2| ^^ U^ifEyOI 

i^AlOll. 2 ■ 

^AIM imiAt- sua -21^1 3 EL :£Jim ^"SiM . 217^^1 ^ItJ- 3^ (£ §52! 

oi ssol MgEia, dife-pm oi* Gi^saioi ^7is moi^i^.^m ^aiqii 

01 2r^i*:S>fl SOI S^raHS, Sm.lByej SEOfl CHtr I'l^i .S^ SSKs3 7|s0| s71s!Q. 

3fflAi; B*fl CHI 2jtH 2?i6i 4=' aoi ; wMlnti □^MeiibpF mm ^ ao-. 
^Aioa 20iiAi, 7m ^my □^Maioi moisj m e?!^ §^21 (s 721 

Ai2^-^oi cTlMaToi ym a im iia= u^sm\ a. u^mm] s s Piiaoi 

61 ^A|5fe 2101 ^§5jos g^feoHSQ. 

CIS a^S Sra, ^AIOS 21 ^AIW m, CtSOl Sflt.^ 312s ^ZJSQ; D S!^2J 4== S4:S|2 7!^ 

^fi= ilach; 2) ^mfi isfi.atJS TFTsi s^s smm §st *r£= s^raa; 3) n»i7i 21 

^AlOfl 3 

§92) ^A|(M= £ 17 LHXi £ 20m ^S1!D. Ot7|A|= Sil SI H ^m ^S2J 

Oii 3|a^^^|5l as ^tsj TFTM §A|Ofl 7i\^3[^ l>^gOI SSSa. ^171 SISOil CH*L ?\s s 

yoi clos ^|S7^ z^^^m ^s£i£^ £9011 £Aisa. 

DiTH jm°*- (£Aiaxl sfsyoi 196^011 hhxiei^ ^ib-csods e \7m £ais dm ^1 ?ot3Q. 

°Rp-m?\7!i^os. oimi., am^m, istg^ 7 saf s^5i-= ^j-sj 14: fe£= 10.. 

oil 25 wtxs'^aSr §s- an i>§ ^is^khi sis .ifc7;*. w^5h^;.soi ?h 
sm. ■ ■ 

di^oii, ^)]ii7F 45 nmsj dii§i^aiBei(502)bi sxis .5f ^'sorsisH ^"^IJOfe^^^^ 

"'Si?* iSs1S)o 1 IfAilif # Ahgi .4 Iti. Qi?\M^:. mm n^omums^A as ui 
iii ?5Ml;:-i^4t.^ efstiiswi stt AKei ^ sua. • 

DiTTi: Q=y fnbenihqK503a 503b)S 3|-= a2SK504)OI S ^X|01l011Ai.= 150 ran ^1)111 

et(504)4'-mi: 

N i iE*^s2J « SiHl imM = ^l-s^ SSJm 4= SlCh . 

DI^M^ £ ITbOil £AiS m[ ^01, 570 *cOflAi 14 AI2I M&S ^l^fl^W ^^^ph ftStlCH, dl 

a'^4^4^i=T(502)oriftfla oiuii, ggtfe ^linh us-^i s^eioi, nioi 

Sia^ £l&of £Ala^d^^s^&of {iio> sm a^§s^ol ueh-i= sis (spot)oi gr2o^ 

S^l'^^S, Nf sSr^5b6b)M^^^^ 52HAf/eiOI Ilfe£S ^7ia 3^.(508a, 508b) 

(01$ 2! S^OISF L^EllH^I=)0l S«SQ. 

Ol^Ofl, £ 17C0II £A|S tim SOI 600 'cMAI 12 Al^^ g2f MS« ™^l<«l^i J^lll^t^i^.^. f^' 
>.S^ao^Fcn7(ml 2EIuSP^ Mi2^ 01 S «£1011 2J5H OlStlH, Ols .§ 7|2| m^'SS. £AIS. UISI- 

iopor^4°'^l°f(Kr 508b)M's^^^^ 01= e!0« 21t^ Si (S ^AIOIKHIAI 

01 flSIOil 2JSII, SEl^aseK509)01l yOI2i= Ni2| S£^ 5IMS (secondary ion-mass spectrometry)()il 
owe mEt 5!0I£ 2 x lO" atons/cm'se a-ifcSi:!-. dl^ NiOl e!-£*1121 -^^^'E'^^iS;; 

MAI SIMS S^2| ^1! 3git.miHS, CIS □ ^= S£. (2 x lO'' «toms/ciii. Omm UEH.H?il S 

^?«S^'>r o.ri oi#M SEl^a^H«509)Sffi A|g§l= &S#(510 LHAI 513)0 ilBSsh 5(itEI0fl 2|o|| 

Qiini- i5i iailiC^ 5S©£^Is;^ StHl= hiisshwiai §ia t!§i= dpi 
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(hiarkerpl^SElOiOt: *!■□■ (£ 17d). 

OlOlAi, .50 nm ^llill 1 <iHf^ EIS^^Ol £ \7e(Hl EAIS HRh SOI. §eF±OI- CVD SSOfl mi 

tm, 950 'coiiAi ■i\^ii^§lNi^s} ch:»ioiiai mmm ^tsaoi, i+th *iei7f m^i^q. t.m m 

01 15{ X^E^O^IAI= i+SPh S-S^ai- §i?&^SI55|.A|-0|.°l SEHBIOIiiipilAI StStlll, ^15:nm2| 
^)Jlll^% MEI^SI^lfOT^SEIHS;- 2f 30 ra.21 ^JMM dS^^EI5e}01 §SS!Q. 30 nia 
{*m^S\^%'2\ 50 nm ^IfflSI l^ysf^'EI^SiOl 80 rt« ^1»|2| TflOlM .139f(514)0| 

S4:i 13 nmm chi^ss ^efe a^, s^^iog. g^Lh ^"-moi .Ajgi! ^ sia. oi^ 

itm £11 §6iot;^i^) TFT°i tfwsf s.sTS xiioispi «aom. 

a ^AlOaOllAl, BJt (dlborane)2J §S SSI SOI M^^^0^ 017I7^ ^t«E|= OlS ES IfgOil 2J 

oB ^yma. mE. ^a* ^^5^= oi^ ?a i^aoi xFgi ^^.aa. oi siaoii josk i x lo^ 

LH^^l 1 X 10' itms/cm {ZWS.^2.S. 5 x lO"* LHXI 5 x 10'' atoms/an* )2J ^5ES giS ietiS^& g^l 
gg(51S'LH?3 5r8)0| SSSQ. 




15 nmn 

(phosphine)2J §lf gEl £01 gE^ii:Q^ 0J7i:Jh ^tStj^ gShiliQh £S IfSOi AhgSa. £!S I x lO" 
atons/cm'SI ^ES HIF Sa§ SSSh^ OlS ?a U^OI Ahgg 4= 2ia. 

•fllF (dose)s g^M a^::?!- .? x lb'* LHXi 5 x Id" atoms/cm' (CHa^jog 5 x io" LHXl 5 x 10" 
atpins/en)2J Ol. cS-IEIOfl ^ItH S^(52g)(HI StitjE^ i^S.P. 

sa-a feiectro-thermal furnace^S AI-SSi-= '§SS JY'M'^M^ (f uniace anneal ing) ^£li?l- .tJllf'^jolt.l-. 

le *iEioii .^*i£!a. 'gsi vya^ vAvm ch^is sxiofw 

ni jHPii^ n*< 32(520)21 ^ n« g^g (520)21- nS . M^M 3^(520) 2^?, §5 

(i i8a°i Mioflifa i^i i?^) Ai°^ g?ii^ (steM gs^e^ol, Q\m\^ n^ m$ 

ni-SM -200 LHXI 4Q0 nm 51)113 ^E^fOj ^S^IH, 71I0IM 2^(521 LHXI 524)s ^S*^E^ IBS 
iHElH5t)01 SiO. MS, SIS A^gl 4= SiQ. 

a ^AlOllOilAI^ 50 ran ^MIS ^5l-S^e!(W)5^2K350 nib ^DilM ^^^^l)^-.K^MM ^ 




a, 

ni^iM Tilhie 7!|=(521 LHXl 524)# □F-*>=='S, n« g^l S!i (S ^AIMIOllAi^ °!)71- E 19a01l EAI 

IIibV Sol #1 g^^^^^ g«l520)2i ses ol£^^ol sss! m 

^#3-2(525 LHTq 532)011 2J;0| ^7^£|ES igoj dtSilEh. ^^§1, feE:'^ 1 x 10 - 5 x 10 
atoiis/cDi' O^sjog 3 X lO'" - 3 X l6" atoiiis/cin')eJ 310! HUf^lsp. 

533d)= TflOiE S^S SE^ 

(534 LHXl 538)01 ^SilQ. 0171 AIS S.^ PH.S AlgSE Uli Sfsui <^§EII1, 01 S^OIIAI 
o|oj ^^y^ 1 X 10-"** - 1 X lO" atoms/cm' (miE5?og 2 x ia-"° - 5 x 10 atoms/cm' )0! EIE^ igOl 
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SI 530) t$g §^#f7 'dm s^s s zmi ^^\^ tft^ ldd, 

«^(15ai IH73 15d)0j| mtS-i. 

X 10"° - 3 X icf' atoms/cm' (CHiSjo^ 5 x lO"" - 1 x icf' atoms/cm ')2) ^mJ.\5.m §4:71- ¥^ 

"g^j^ sjCHE o|oj ^£oj 3ij[, 5feC|-. neiHS, Diei ^SS n^Sl gars 

Olioit E 19dWI EAIS U^2^ SOI, MXI^M Dh>:3(539)^ »l^^l?.-o,°-'°^4t^^J^^^=l?l'^^of ^S' 
^jirisJrr nil S°i°^(SA4)<=>S.— §3^*0 iE= Hs^J ^^'■2! ^ 

S MSw^ 4m ™ LhII 5 Mm'ri 4= SiCh. S ^AlOlimiAIS 800 to ^ 

2!aS,' ui^iS 3woiiM)d= sl #^ ai^is 4 aizk ss^ 550 xonAj g « 

n kr*Haft-- ni^ "'=^0'S sysa BtEJaisrsi aSH St.^ (dangling bondm^^i-f.. 

AteSapi-'^w^.siCh 

nil *:>^ a.oi°>^^544)S 12^ ^tSW 4^ SiQ. aCI- ^/jlSfflL 200:nm ^))1121 J^J;2K 

Vksyf?i»^swiSo f ^^^^^ 

bittii i!A^s|^El5H^c^ oison h.- es maf soi 4=is stmfs mm AhgiH gBh^ai- 

|||'%s"^|E|^Oi Ahii% SiCh S== EL i7^°l ?f^01 SQ. 




(5CT)2| lii iro LHXrsbO raOtJSjog 200 LHT^ 2S0 myO\Q. 
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Xrlsa xh5(hTI Afsi ^ aa. y^i^5^s^?^l. siaon chjh els s m^o\ 

4'^m mm\. mm sioiuxi srn aEl7^ ^.«=!d,. 

B.#(556)2ss sxia 1101 Ani 4^ s^is fjf=,^§ s^;s^g|t^^^ 

Jk^qx^k's'si^^^Cr SeCCeL iXhSI g^SS^ MsAg S^OI AfSSO. Ybfit ^ 573 
ft^Ss ill*'- »SOtt 2JS« EL# a -^SW oh AtgaS 3i2f 0^3S 

2iGi Hn^s!.5^a. 

nLTiakoa 'S!st^a^e.K^s ni-^a ;gi2 Hia^si-st(^)(Di;30d.nnei..i^is.-^.^ .^jais^.as 
^iSrsif^ ifi IkkTEi aiYs^^^ -^?fs:ioj ::.ai2; ur3sa5^<559)oi-,.«.gaii, 

;3(H1 .°lo| EL si-^g.fi.J.^^W- 
mm^^B.^S^mM^^ f^'M^ cH?i£ sfsTiLf Ml (Oils IS. mm 
n9[myt\a miBisg 7Hi!AiM*oi!,,:'i5fe^cHi s U 

■»M S^AI^l^l -^ltJ- (FPCi f exible print circuityi'K ^-432. ?r «"=^^,^^?='-f,' 

OlSCI-, 

IS; fnie* a= llJm3l'^°i>-^^g -==1 TFT(605)S 

S tFTOm' 3oiE^^:?J^S(6ror011 3ll TttO^^ UhS tlS(604)0ll 

HH^(& inkiSM WqltK TFT(605)2J. Eai21S «IOi TFT(60a)21 m\ 

t^^e•L^H s Tjini TPTCRfinw! 7si e SS/^t (609)01 S^SD. S ^Al 01151 :?S01I [&EI-, S 

itS!^ ilili s°r(i^tAroii!Hiy 10 lhai' 12 v)oi el ^xmm m^m ?}7[^a. 

□4=21 <^kf g^( 1204)01^31! 4= a^^^ 

^fer Mi(i204)s= say ^m^^^^m ^M^S^?^m- '^^°^^W%m^^ 

iiitMi s^jff f 41 €l«f liilB 

Soa ass2.s^2|. (perf luoroalkane))M A|-g5l^ 2£ 71•30^a. ^THS 8 ?8bia 3EUI1A1 At 

stif ssol M&s '-Jinioii cHSB mum ^ SiQ. 

ioi ai^f A^gl I siQ s^sjos, L^tmm Mwmo. 
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omm tfgshoiE axie^, vmm s^oi elsou stiscfe aj^s ussm. ^§ «is 9ioi 

(ptste) S§(121im ft«B FPeC611)l)il aiSCF. 

DI^IAI^ S?^(I208)(H1A| ai^t *IEl:'^ S Z3# AfS*l ^siia. 

DvrcHA^- niiioi W73 (£. 22bO)lAI g-2g!2(1208)S £AI1! S^)S.^Ei JflT^tlH, S 
ri21Q?^a -i^^ HHfl ,Sy £aiS! HH^S .SAIMI .^SSGKS 23a 

biM. E 20f,0flAi, 3EII2 ai#gthe^(S52)0i (Will il;^^ 2.(1301 )| EAI 

S2d9)3r^3SS^'fe ailWS^^^ 20E'<»A| SAIQA ^SSQ (E..23b§ 

iMi,). 

Apis sic^S Ws" J^Hdfi2io>s ai «Ha(i209m mi s^i^ss s^aa. ^£t^, 
u ^1° 01 «=r Su/^nltor^ -^^^ Ahoi5i 25am ssa fpc(sii)oii aia 

o.^ i[rT..S"I^5i^ Msa^tlSf ¥l?r 5iQr D»?1A|^ gl bHa(1210):?F 

IstWfe, TiTI gq^lid'(B12l«7r614)E {ImOl^m mi\m2.^M FPC(61 1 )(HI 

SAisM ai§f ?Mt.n:K 

'^AIOII' 4 ■ 

24a\°£ 24bHJ 5 e la, £ lb S E 2(HIAI Algii UEHJgS 

tE*f £ 24a- X1I2 HH<a (4i:5rd2F m^PI QISHl aja EA|§H1, £ .24bS EL 

^r^\w^iu{r\^^EU^^^ gH(26), Eaei S^(27) Si 7ilOI^^ = (30)e it%^5} 

1 ift^lffl TFT^^ TFT(202) °J 2^(49)^; -Ma£!(32)g *o« 




"^ilg ?HulAIEi(A)(1I2a)2h ?HI1I Aia(B)(112b).^ E 24a 2 E 24bei Sjg qi50il>M 

a^aOl, MS- ?H1HA1E1.(112)S ^SftlCh ^ 

TFT?20°2?^ IW(2l)S^% ME1E101 ^7^^^ aiSQ. 

Ai5j= 2101 7^S5n:^. _ 
4IAI.D11 42J ^^51 Pisaoi aasioi pitji^ E2fS50ia. n oiss oi^i^ 

50-19 



^2001-0052008 



M BH<S 012 ^HIAIS^, TFT 7\m 3mM^^)m #01^ ^01 UhlT^ 

FT 7|^CH!A1 CildlEI HH^!!! >i!OlM HH^OH 012 ^HSHAIl!^^ mm\ EL 

^J\°\Q\ 1.5 LHXl 2.5 Mffl ^JJIIS ^^EPI IfflgOil ^All 4^ 2iD. 

3EHA1, ^MOil ^ SB^l ?f= B. Cl^gEilOl CiyWIiyHIAI S ^^St ^AIo^^al 7^§ ^.g^H 
^ Q10IE1 HHi! S ?flOIM UHfil^J HHd 73t^OIQ. SS, ^§3?! tl^S 0^9] tl^g Lh^Oi gt« 




SAIOIl 

£ 25 

El^Ot/s 25011 EAIS EL P^^SaiLdl PdKll^^ -^'^ 2 ?K 27)2^5! ^^.i^^li^^nr III 

_. ~ -- — /N. 1^12 TIlOiS S^(3U)3r Sol 




TFT^ ^AlOfl BOflAi p-JHS TFT S.^ n-X»a TROfl SJ^B ^SS 4^ a;qe.^ .aS mm TFTg n-IB 
y TFT£ 2101 dH.'-^tfg 

101 TF(205)0iis EL ±7i(m)7i US <^'Mm\ mm tim^ 

aiol^ia, sfe"lcH TRtsoB)^^^^^^^ :itffl off ^^^^ J'i^f' ^.^.f 

™sioil' ^ aoiJy EHi goiiM ii^s ^2Ht.ch naiHs, off s^s ^xii^- la^KSia. 

jH£IOi 2^S1^S 2!tJ- S^(HI mSI> LDD S^QI 711 OIM 2^011 CH^II SifcHgaS OH^ slU-sje! 

5=>TSxi£Kf 2tCK -IBfU. m\ LDDS^Ol ^HlgEIS, off gfitlHS, B §32^ 

3-#0|i S=2r2biliaaX1 SS^LDD S^OI ^^71 ^5(HI ¥^15101 §^E|^ ABSg :?501l 2| 

H it ?HEi01 4a S! off ^Xfflgfi SAKHI S|1^^^C:^, 

oiHii 71I0IE '^■i^ai- iuiisa= ldo aoi= 0,1 lhtji 3 Mm (Ui•^^^o^71l 0.3 lhxi 1.5 ^^«^)^\^ 

LHxr2 6 Jnim s 4 sitr Li^ isV sVt SSI H^Jti ssm, a^ss, off. aw a 
1 filSt SosD f 0^^^^ ki^2Kauii5xi Its' tbo. s?!§ ^sfs+a.. tiiois s^3^ 2maa= 

LDO S^BS s sste ss ^t^.t^f ^^^O- ' 

Afr*i it li 16i^WAr ls^°irsai:2! isej^ofls. ldd a£s s 

HISS swi grJi^ 4- sia. 

^AIM 521 3^011 A1 »12 #^^ ^^5^■(48)l^ Si|1 HI SSth5,^( 47)011 S f,^^ Olf_Mg Sjm 51 

wlx Eia^i 5*^si^i^ois5^)oi -sssQ. miss siois asisj s§oi Aim 

s 4 si^r^s e^AisS eioi un^sum ^^ttQ. 

OiOIAI, 300 ™ ^Mim .?:^^ — ^"^-^f/l^^^U°^^^ 

rtsmp= 20 nm ^iATV .^^&9i tiV^, 40 nm ^ a^A^S S 30 nin g =^5°S ^SttOI ELs(63)0 

5711 W^IaiT iri S^(61)2h US011 ?f^(65) AHDIOll :?SOI 4 SiQ. 

Oi:)W Al^Efe EL#i ^«3te EL glS'S SXLS^sOIIAJ BCP iS Alq.2^ sSO| A^§l! 4 

4^t.C1, 

^£*^, CBP S! Ir(ppy)», Alcfe (aluminiii quinol Inolats coKiplex) S! BeBq (benzo-quinol inolate beryl llu 
mPl's! i>'■A^#(}1IA1 Al^l 4 SiD. ¥:'1S|-01, ^Qti! (coumarln) 6 i= .?IU3SIS (qulnacridon)O! 
£Sa Alq.2h 1101 ^ g^Ah ess Ahmi 4 SiQ. 

StJ, Eu ^t^Jp (Eu(DCM).(Phen))011 ¥71«I01- OCM-IS ESS Alq,£KW= S=OI ^ 

S 4 SiP-. DPVBilHi ^71-«|01, S& ^aXO (distal dielectric), (rigand)OllAI OfilHlS 
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(azomethine)m M^m OfS mgS, S.^ iffllS! (perillin)SS ESS! OPVBDh Eth S »AI#oS A|- 
■gl 4 SiP-. ... 

ChMCHL iiiEtm^M 0^^l (starturst ami ne)Gl El- .§§10173^ ^^fg OE!. MTOATA, a-NPD, TPAC, PDA §!., 
TPOfil- S-g tl«s, PVK (poii/vihyl carbazole) S= TP07|- g^^^S E= AJOIE gjOj^S it!:^ § 




ELSdl DhiliHS A^m«B -gSSa. BIOIAI,: Oh^liHg SSJShTfl HIOiSl:= Sa- *| = MEIO|, S! 

'^IfiirW ELs'S! ,S:i!!,lh^'-AI-:a.#OI ~ 

^Xil2-D|-i3= RQBdil IHiSfe ^^01 r^MEWiE IHg^M 4^71 Oil Ad aSol -.Jj^^Sllg ? 

^t^U. IlEHU, lEh (delta) BHSl =1^ . .^-^ISF^I 9|«HAI^ gJAt ELU 

.Q^A32^ &AF ELSg «S5h^ Dh>:37V SEIEtOI Afgl! 4= SIQ. 

Oiai- SOI ELs(63)# Ssll SStl 0\m\^ 2E5I (^AlOfl BOflAlS ITO SfOii 10 wtX d-StOfSS , 
S^jth^ y,'-e{-)og' §f^(65)0|. 110 nin°J ^MS. EL#(63)&K)fl SSSQ. 3eHA|; .EL iXKZOB) 
«gail- 1112 HlS-S5|e^(66)0| l^EI59tSS^E1 SSEIS, E 25011 EAIS! ITS 

01 Si?Oll^ §^ i! Sf^OI E ZSmitH ?1flOII 2ig# 4^t)CK 

ioil 213« 5i4Hif. ^451- S! §4!|110l iAlSQ. HfilES, 5|lLHOI|Ai 7|21 &2tf S^- ^ 

TFT71 s^^. a^Ai- s^^s Mg* 4* sio. 3 «i^24 ^jig * g^A^ agsjs 
sfoi g7a3...2^^^^7i cHi disol §7^^c:^. 

^AIDS 1 IHTa 4 S Sej2| 3121 qi«2F^^AIM .5°! ^Sl WSMTfl StJ«h= 3101 7^s?^a. ^^^}:. 
MMOW IWIAl E 221 qig g §-^sll- 7IS(ili AlOIDll ^ITfieiSS S2H 3>^ 

g Aigste 2101 aaRoia. m'^t\. .aioi tftoii= .sf^, ^s^i- goi ^?ii i*-^ 

?:'-= .^Aion 651 ?m^^ AfSii-^sAi s-:^!. 4= sia. 

§ S2}g 5^^^ B.(gi), C (&it) .SI ..N qiSi! 3g«S^E1 <Me{a 

S^OIE olLl-21 glilK Al (^^OIh), si (4'SI=) 5! R (e!)S □g^S^EI deiS ^CHE oj- 

U2| £JiM .Stlth= §a5{0| .^1!. 4; SiOr- ' 

(fllM Cpge Atg§^^ 3101. ^FsSHD-: .^aw^qis t-^Sm, S^SjSS .§SI^^DIh CALNJ> & 
il^Eie SSm, S^Sjog i.Hl^EI§ (Si'C); la^EI^ t^SS-. SS^^S ISh^ElE (SI.N..),; 
Itl-gi tfSS, a^SjSS. ^thgi. .(B.<N« ); E^ 2!sl-§i t^Ss, 2^5! 2!t.[^^ (ELP, )". 

Et.^ m^^ai&tJ-ss. a^sjog.^aa-Boig ^Ai.o.)^^ ifioiy wma 2owm"K"2j 

ISESa 71-XIHS, B^B^^^ gSS ass 4^ Sia. XS yfe 4^7I ?S gSOII Olt^ S212| §4:8 

A^y\ gtera ti'SMS ESJ- E CIS ^iJ-l 4^ SiCl. WIS MS, S 4:71- ^l^^GlsOll ¥711! 

A°N O.i^£Altli a^i.^l&¥□l4t toT TfesiCK . 01 slS Ett ^ 22* 71§ .Sgof 

OH-IEK s7l SI aWEI S^ai- g-s sl21 « = § gXlSfSOlE Sai«10IQ. x 3 69! gi+tt-S- 
^DfeOll CHti- S2121 §4iS» ?^t!t:>. _ _ 

•^□^i, «7H4: 62-90260 SOII 7|^S s§OI E*}- AF§1' 4^ SICK ^, Si, Al, N, 0 S! Mg iitl- 
ShS aoieK)! EtJ- Ahgl 4i SiD (MS tlM^ (rare-earth) giS, dUfSISlTfl Ce mm), Vb (OlEfl 
ls)rsV(AH]^)- Er (=1), V (d|t#), U (WeIS), 6d (^.FMEIh), Dy (LliSS^) Nd (L112 

ui'"&7i srfi^ai s^2i-ss ai?g e,w^salE sai^joiLK 



Egg 7F-7i|HS, g.^ 



□^01, aoioi-sE ai-ei E^ aiigi e-ib^,'- (mmoi, cmiofSEoii ym^.m^i 

OH^ SUf^OICK 2J =1)071: □ 71A13, SSI-S [H^ (brown banding)OI SiOl .Sp2teOI. SiEl 
ii, 7i•^t^E.^ IfS a^^ffll (UHr^j^OT .B LHXI 100 m)m MSt^^ 2101 Ul-g^hCI-. 
Eth- fe^7| § 1>^§ i£2H sis qi^S a^sKJi □ TJFM^'.MS^ 4 2iWa. 0| e«v§.^E|SM 
5tlSl= §S5{-2F 51#AI?l= 2101 S3I^0ID. 

^AlOll 1 LHTa 5 S 32121 212l: ^&:2.\ ^Aliffl 62» =?&m Ji^mn 2tl«F=. 2101 7VSSM ^^tHIl. 
^AIOII 7 

6IA1CH 30I|A|= EL#£S-S7|i-ii EL Mim MgSI-= 210! if-^oW^^- S ^il 
la AFS«II ^All 4= SiD. 3E1U, 7I£ blS7IXfl EL slOl OH? ggjg pmBS., 

ssis 3^ 4= a= asr sii^ ssm tft7i Aigaoiot tia. 

ci€ gjgss, a agfs brs7iai el s^oi. diehoii 7Hifaa, ois s sschi sissf 
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um 1 LHTq 6-.s.gej2i siej =?'^isi^m 7°) qisi wse?* ^t^s^= 201 ^mio. 

£ 28a 3 E-28b01l= B ^"SS ^AISh^QI AFSaS EL iXF^l P?50fl:'|- EAISQ, E 28a= 
^ ^»5f2J EL Sift A^§S^^ g^OlU, ITO (£ 28aCHlAl ITOe. EAIS)M .^Stt. DI?^ 

■i2t°| :;a^i 4- x 10' Torr.0l5tolCk "^^Alii ,^AItt« W-M 2=^^^->^0<« Sfa"^^ ^^Jl 

□ =oi, ^Aiofl 1 Liiw 7. g S2|2| 3121 qi«2K ^Aiwi 82J 7ifsg?y stmfe 201 1'h^sha. 

E 29011^" ^AIIBI 8IH1AI, EL 4:We| ^SOI EAISD. 01= USS SSOI a iXKHI 217^ Ufl 

7:1 E a, c Dj uf-jig 5101Q. H Slfe jgSWlf EL iXI- SI aaWSf el 10 mA/cm 

^AlOll 10 

si ufl^r?^! Qi^iboiaF dial lis ^woiiaie ^oiy 7^Alsm . ayns, oi= 

§^^□^5= gas a°tr#Js TV ii sSllIf 014^ (S^2S£S 40 eJXI 01^) 

CH^Td! EL LliSaiOl^l PigaiQl ^SOir AtS^ 4: 2iQ. 

Tuoia ^ = E1 □•^saiOl PUmi^, TV S-^l □:i:saiOI PbWIi: 2 Di!iMaipi§fe 

m'i-wm7rmmP^9? srai □ °#aToiSfe SB P^iisaiOl PUK3I^= EL Piia OIOII 2E^^ 

Si w^p k-^I B k'«2i f^sf'l# ptjfe at.^ ps?^ pg .ash puwi 

PiirfcaiOl ¥M01I Al-Sl 4= 2iP. 

E 30a LH73 E 301 S! E 3ia.LHXl ,E gicOil EAISP. 
.E^30a^^|LLJ|Se^^^^ 

BfOI^ fiSff SFTfl KiQI^ i> SiP. 

?lxl(33U), liH£i£l(3315) ^ 4=6! ¥^(3316)s ^^TE^Y. S A^xii -^c/ udiui— ^ ^ -r« 

o^ljs. Cl^^MEilOl ^^(3312)(HIAi Al-gl 4= 2iQ. - ' 

1(33421 a ¥(a™) ^^k(3343)# ZEt^tiQ. B ^^SSl PbWli 5! 3 P a# 

a 01 ^S(3342)(»Ai Ah§S 4= 

^^IQ. a^g-gil Tin ©1^ PHKI|:t SI H P:iis9IUl (3353)011 A1 AfoB -r 

S 5^^Af§k% -S*^ ^^Ei (projector)(HW Ahgol-— ^01 ^^I-ooHSb -r^^n-^. 
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ath, iliatdt^S- eJEiaOIU CATV (cable telewision)21- 2W S5« 3311:^ = 

□ ci^'iaioi5Hi,/^5i oig gas. ai#alOl5^s m\y^ s^sn sia. a. iS2i s 




aor ¥1(3404), ^i9l«(3405) i °hdlU(3406)l -StttHIK B ^^SSI- ^^If □U^O|.i: 5! 3 

liiil D^iaoi i?W(34G4)0ii A^§§ % 21b. uhsm s!stfxi# pimaoii^ssAi, 

□ ^laipl ¥§(3404)01 ibUI Se!M ej^^^ 4= SSM ^^thQ. 

E Clib^ -^tlS. Xlld! ClUmirii, ^ol SPS: Al^i^HS, mi°! Bfll (34:11), pi'seiioi ¥S 

(3412) SI S5f ^?|xl(3413; 3414)1 itit|-D. B.^'S^i Xttfl ^^l" PUP^ S! Zl SSg Pi 

ll^, Qfi^tioi ¥M(34i4)oi as! ejsim^ 4= as§ s^^p.- oi= moi sehs 202 m 
^ pumiiiOiiAi aai^oip. 




laioi Piiaioitf^eAi, i27t e; 



..(B)(3505):& ■ 

•Jan ^ siQ. 



nsni 91'=' ^*7\m ^►■Xlol-:?! *iiAI ¥Mfi ^gtfe 212V !!•= ?iss ¥7loK)1,. 0|.^= SitHlAl 
2^ iSl S-ibA|91^ .S-g2S ^011 4= 2iP. 

¥7iSF0), □lEROil EL MSOII 2|5fl ^^MEIb S:7\7\ ^im^S- 0|#g /ai}^ ^^lEI 
OilAI A^gp^= ?1S JE*t ^tsSBSCh. 

D. 

^AlOfl 11 

^Aiffli iimiAi- s ^•^"i ^^if PBhoi:i:i A^ss^o^ pxii qig Al^^ sw- tii^m oha p 

fii k'lllS 4l"EAi£! la# ?>I1, t-^ ^aiS 2^7101! Al 71^ S Pi = 

aioi 1^7121 Aizf 5011 £Aii!S 2?^*h:k 

.. • . Its 





Al4 CnaO 








UCN> 




5u2I 


tflA«i|«1 2 


Z40 








— — 











mfs l^^5n™4rAli (* a^A?S)¥40b^^^^ ^SSffi- ITO (2f^)&'WI 20 ™2j 

CuPc (S ?a#). 40 nmSl a.NPO.(S S^S), 20 mS\ Ir(ppy). * CBP (S! 10 nmSJ (S» 

g^S), 40 niiiSI Alq. (2» S 400 nmSJ Vb (1^)M SjSt^^SAI, ^AIWI 1101IAI AFgEI=: W 

m 1^ pui-oiioii a. ixi-s ^saa. 

OlPI mLiJ\m Mmm^ el (electroluminescence)OflAI, g^A|S^E^ SA^ Wl^^WI 2 
Si B:&it?ls WlUAie AfSSf= S &Af S§ Alq.= 017IAI Ef^t.^ (singlet ccmpound) 
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OIEK HSWXIII, OIPI OflUXlg AhgStS iJ-Sl IR(ppy)s= S^^i-tJ-SM (triplet caiipound)'0| 

E5 608= SSI? tJSS S EL ±7!t°i SSJ-WI CHSB ?1E S! 2^ ia7^ E 

Al=!Ch 

S6 





^ (V) 










30 








117 


5 



.^a^ {^^^1 60 cd/«r"joiiAi uiiiii! til/ firss^ t^sis est^ sfSMsi eh oisei se? iap 

CfgOfl^-^AIM MM 2|?H SAIS fe'-St^ 5^SSS. ?:?= EL ifcTlSI: SSOfl, EHtll A|.2!°l. ^^§.01, ^ 
o.ojol 7:1a g=Ofl 2\M °17m OC (direct tiirrentJS ^tSaH, PI DC. SS^ AJgoKM mi 

ffck m CFptllfoi o'vo^^^ s.tF. om 250 msoiq. 

*«SI SDISIHI SMaEISaroiDI (phbtomultipl ierPf S§EI2- 5SaESSH)l01S¥E| S§^H2 B" 

aSa fiam UEHJi=a fi:?a= aizjoi sai ss aimiq. 

E 3201 £Aia asf g*ioiiAi ma aizhdi.dh^ -^^as, el g&^^ei cixia ^s^ioiiAiej s 
niaoi sasm an A^s§ 4 sis* 4^tia. 

Elb Si^S DIsaSQ. 
^AlOfl 12 

Q(7IA1 Afga- ELS2S, ELS A= ITO^^Ofl 40 ™°i a -NPD. (ff S*S). 2Q. nin2| Ir(ppy). > CEP" (^ 
.'dlxUvMd nmil BCP (a» S^*), 40 nn.2| Alq, (^>^^.S^S) S 4P0 n& ^(b (:g^)# ^Sl^SS^^ 
S^^g £E#, ELS AS] IT02K 40 nra21 a-NPfi :(S .f ^.#) AlOlOil jJJ} 20^™f CyPp (S 

W (i s*#)£ ELS. ,q^^ , 
o *nii oniffl .i^v jqoKiii ra*|| igEi. as gEg B|I1# life S. 34011 EAISO-; ¥:'lil-01, ?{■ 

.lii'"sli®s"4lSmi>d W oiuiiEiii, 

StSfS/ ^Tf^ 

s. ^AI^f^SAI, SSItJ- Cl-S Til S (gradation)?! ^Eh □^sa^0l:'i^^sm^ TFT 9^ S 

Ssl fiz^l St^^S DHMq^iS (active matrix type) EL P:il£ilOI 0^*01^^.^°"^^.^ 

il'TFTiife^sAi! I'^ssT^s oHsq^i^ ELP:iiMaioi um\^7\ QI^OiaQ. 

nr=Eso, »g OHESI-^^ EL P:i:SeilOi PUHDiiM PriiSaiOIS «|A|*^^SA1, ?fS5h Sfe^SHh 
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y\B 9ICH1 5!i (pixel). ^Sg ^= EL P^i^MeilQl CIHIOIiOII SiOIAI. . 

^71 ^m ^soi, 

^ Jiitqi TFTM ^am= EL CliJipBIIOI PdWIii.. 
2 

^loii sia i^g, ^§71 as a jiioiE asi ?>= el ciitMaioi □bioi;d:(Hi 

'so 

4^71 ?iioiM sser# 2t«gAi?i= ^71 LDD mm s^oi Ahoiofl s 

^ 73101' TFTg 9Hi§^fe EL ciiMaoi umo\±. 

g:?tr 3 

m\ a. Pisaioi autoiiiiOii sioiai, 

JilOlM 2^i -2tligiAj?iA| Sf^ LDD S^s -STJl. ZIM AHDItHI ^llOIS gSSiOl ^^S. TFT; 

&f7i 7II0IS a^g 2aigAi?is^^7i LDO. s^g 4r7| «oiM ssejol Afoioii ^sa, s 

XHOI' TFTg q»a|SR, 
.^71 .i:m TFTfe p-Ma TFT IB n^flg TFT 33 21 ^aism , 

■s-71 aw Jiflpi TFTfe P-xBa TFTg qiuitm, 

m SW SIOl tFT2| HEiiS! S^S EL ili^S^ S== (<inod6)OI| a7|Siog.g§£|^ EL Q^saiOj Uti[ 
.014:. 

4 

7132 *|0|| Jq^ ^S, ±i qiS7| tlS 5! TilOjM qi§7l tISM i:>S EL P4iS2llOI ClblOliOil 

aoiAi. . 

^7! 5!a ^MOI 

7I10IM amsAi^w af= ldo s^s Afoioii tiioie m^%'o\ 4^sa, tft; 
w 

4^71 woiM a^m £tHSSAi3is .^71 Li)o. s^# ??n, ii# Aloioii &^7i 71I0IS §ae{oi Afsja, a 

^ HIOl TFT§ :?t||3Hl, 

^71 i^m TFTb P-m tft a n-3tli^ tft S ShUg^BISm, 
fe^7l aw mCH TFT^ 4^7i P-XH^ TFTS ?UI§H2, 

4^71 aw XilOl TFT2I Eai°! g^S EL S^Ofl a715}0£ sgg^ B. □iiMaiOi aaHDIi:. 

5 

7\B m ^^ ¥Sg ?f= EL Ci^igEIIOj □Hl'di^rOil aoiAi, 

.4^71 ill *?sbi, 

71101 e a^a 2blgAi?W LDD S^jg i^^H, .MOIpll TllOIM^SefO! ^91§ TFT; 

■ ■ 

^7! 70OIM a^i £bH^Ai3is 4^71 LODi s^s .i^n, Ajoioii 4^71 mm m<2%^\ 4^sa, a 

W SIIOI TFT# s»HISHl, 

4^71 FTs P-f.m TFT s! n-i(iia TFT p sH|ers^u§ 

4^71 aw THiOl TFT= 4^71 P-iHa TFT* qiblSm. 

4'-7i aw moi TFT21 Eaiei s^s el ±w2i (cathode)oii a7i5?2s siti^ a. ci^iseioi a 
7IS 91011 ^m ^M. ±± ^171 SIS a 71I0IS ^S7i sisM EL Piigeyoi ciuioi^iOfl 
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